INTRODUCTION
The rôle of sperm motility in the transport of spermatozoa through the female genital tract is not clear. Reports have been made that only live spermatozoa pass through the cervix of ewes (Dauzier, 1953) and rabbits (Noyes, Adams & Walton, 1958) , and the uterotubal junction of rats (Leonard & Perlman, 1949) and ewes (Dauzier, 1955) . By contrast, dead spermatozoa were reported to be 370 R. D. Baker and A. A. Degen transported through the cervix of ewes (Mattner & Braden, 1963) and through the uterotubal junction of rats (Howe & Black, 1963) , ewes (Mattner & Braden, 1963) and cows (VanDemark & Moeller, 1951 Dauzier, 1955b;  Rigby, 1964; First, Short, Peters & Stratman, 1968) and only a very small proportion of the spermatozoa can be recovered from the oviduct (Rodolfo, 1934;  Burger, 1952; Buisson & Dauzier, 1955a; First et al., 1968) . Nevertheless, dead spermatozoa are transported through the uterotubal junction into the oviduct (First et al., 1968; Leidl, 1968) .
The report that boar spermatozoa can be stained with fluorescene isothiocyanate without adversely influencing sperm transport and fertility (Mellish & Baker, 1970) (Baker, Mellish & Segal, 1969 The time between insemination and fluid first entering the collecting tube was recorded. The collecting tubes were changed at 15-min intervals and, at the end of 1 hr, the midventral incision was reopened. A blunt 18-gauge needle was passed through the wall of the right uterine horn and into the cannula. The cannula was flushed with 10 to 20 ml saline. A blunt 22-gauge needle was passed through the left oviduct, into the fixed end of the small cannula and flushed with 10 ml saline.
The fluids collected from the cannulae or voided through the vulva during insemination and the collection period were examined for sperm concentration R. D. Baker and A. A. Degen using a haemocytometer. Where possible, at least 100 spermatozoa from each sample were examined for fluorescence.
RESULTS
Both the proportion of motile spermatozoa and the rate of motility decreased as a result of stirring the mixture of semen and stain at room temperature and centrifuging to remove the excess stain. Nevertheless, all spermatozoa examined were moderately to highly fluorescent, and 60 to 75% showed progressive motility at the time of insemination.
The method of quick-freezing and thawing semen employed in this study completely immobilized all the spermatozoa and they were presumed to be dead. It was noted that these spermatozoa tended to clump after thawing.
Experiment 1
The type of spermatozoa inseminated had no significant effect on the number of spermatozoa recovered from either the posterior or anterior halves of the uterus (Table 1) . The large variability observed in the numbers of spermatozoa recovered appeared to result in part from differences in size of the uterus. (range 46 to 52), respectively. A mean of 17 ml (range 5 to 50 ml) of semen was voided from the vulva during the insemination and collection period. The concentration of spermatozoa in the fluid lost from the vulva was similar to that in the inseminate in all cases. One gilt which lost 50 ml (50%) of the inseminate from the vulva within 15 min of the onset of insemination showed very poor sperm transport in that 0 -2 ml and 0 ml of fluid were collected from the uterine and tubai cannulae, respectively. The remaining seven gilts all lost less than 20 ml of the inseminate from the vulva and, in four of these gilts, it R. D. Baker and A. A. Degen was noted that fluid flowed from the uterine cannulae in a pulsating manner.
Fluid was collected from all eight uterine cannulae (Table 3 ). The first fluid began flowing l^min and the last 22 min after the insemination had begun. There appeared to be a positive relationship between the onset of flow from the uterine cannulae and the total number of spermatozoa recovered in that the earlier fluid started to flow, the more fluid collected. A mean of 22 ml (range 9-8 to 37-2 ml) of fluid which began flowing within 5 min of the onset of insemination was collected from five uterine cannulae. By contrast, a mean of only 1 -2 ml (range 0 -2 to 1 -8 ml) which began flowing more than 5 min after insemination had begun was collected from the remaining three uterine cannulae. Within gilts, the volume offluid and the concentration of spermatozoa in the fluid decreased with increasing time after insemination. (Table 3 ) resulted from differences in flow rate and percentage fluorescence between females rather than a marked increase in percentage fluorescence within gilts. As might be expected, fewer and much smaller samples of fluid were collected from the tubai cannulae. The first fluid began dripping from the cannula 4-5 min, the second 7 min and the third 20 min after insemination had begun. The remaining five tubai cannulae did not drip. However, two ofthese five cannulae contained fluid at the end of the collection period and spermatozoa were observed in the fluid flushed through one of them. In all cases, the percentage of fluorescent spermatozoa recovered from the tubai cannula was higher than that recovered from the contralateral uterine cannula.
DISCUSSION
Results of the present study demonstrate that both live and dead spermatozoa were rapidly transported through the uterine horns to the uterotubal junction. Pitkjanen (1958) reported that boar spermatozoa require a mean of 41 -6 min to reach a cannula in the uterine horns near the uterotubal junction in unanaesthetized sows which had been inseminated with 150 ml semen.
Her observation that the sows discharged through the vulva more than 100 ml of the semen during or soon after insemination might account for at least part of the difference between these investigations.
The findings that dead spermatozoa were transported, that fluid from five of eight uterine cannulae began flowing during the insemination and that fluid often flowed from the uterine cannulae in a pulsating manner indicate that the main forces involved in transporting the spermatozoa through the uteri were pressures exerted during insemination together with uterine contractions. Observations during cannulation immediately before insemination confirmed that the uteri were turgid and undergoing contraction in the gilts under halothane anaesthesia. However, these observations do not exclude the possi¬ bility that the halothane reduced sperm transport by decreasing uterine contractions (Lightfoot & Restall, 1971) .
Recovery of tubai fluid containing dead and FITC-stained spermatozoa \\ to 15 min and 6 to 15 min after the onset of insemination support findings by Burger (1952) Dauzier, 1955a; Rigby, 1966; Leidl, 1968; First et al., 1968; Baker, Dziuk & Norton, 1968) (Pitkjanen, 1958) . The approximate tenfold difference in con¬ centration of spermatozoa between the uterine and tubai fluids in this study suggests that the uterine fluid was diluted by tubai secretions or that some of the spermatozoa were removed as the fluid passed through the uterotubal junction and up the isthmus of the oviduct.
The consistent reduction in the percentage of dead spermatozoa recovered with increasing time within gilts inseminated with equal numbers of live and dead spermatozoa probably resulted from the removal of the dead spermatozoa from the fluid in the lumen of the tract. The dead spermatozoa may be adhering to the uterine mucosa, since a high proportion of the dead spermatozoa were not voided through the vulva or engulfed by leucocytes. Histological examina¬ tion of the uteri of sows after mating demonstrated that boar spermatozoa do adhere to uterine cilia, glandular tubules and surface epithelium (Lovell & Getty, 1968) . In addition, dead bull spermatozoa selectively stuck to the surface of glass beads (Bangham & Hancock, 1955) and, in the present study, the freezing and thawing noticeably increased the incidence of sperm clumping. Therefore, it seems plausible to suggest that the increased stickiness of the spermatozoa after their death facilitates their removal from the luminal fluid.
If this suggestion can be supported experimentally, it might help to account for the numerous unsuccessful attempts to impregnate gilts inseminated with frozen-thawed boar semen (review by Polge, Salamon & Wilmut, 1970) .
